In this paper, the Burger-Huxley equation is solved by two methods: Spectral method and Differential Quadrature Method (DQM). The Chebyshev-Gauss-Lobatto point distribution is utilized in spectral method. The integrity and computational accuracy of the spectral method in solving some test problems are demonstrated through various case studies. The results show that spectral method is more accurate than DQM.
Introduction
Consider the one-dimensional Burger-Huxley equation
with the initial condition u(x, 0) = ϕ (x), a < x < b, (1.2) and with the boundary conditions u(a,t) = f (t), u(b,t) = g(t), t ≥ 0, (
where α,β ≥ 0, γ ∈ (0, 1) and 0 < ε ≤ 1, δ is a positive integer. This problem is studied by different authors. In 1915, Bateman [1] studied special type of equation (1.1) with β = 0 and δ = 1 that given by
Then Burgers [2] gave its some special solutions in 1940. This equation arises in the theory of shock waves, in turbalence problem and in continuous stochastic processes. Many researchers established numerical solutions of the problems (1.1), and (1.3) by using various techniques. In [3] spectral collocation method is applied. Moreover, Darvishis Preconditioning are employed to reduce round-off error in this method. Mittal et al. [4] have solved the Burger-Huxley equation in the case of δ = 1 by DQM. Sari et al. [5] up to tenth-order finite difference schemes are proposed. Javidi [6] applied a Chebyshev pseudo-spectral method with the domain decomposition to solve the generalized Burger-Huxley equation. Recently, other methods for Burgers-Huxley equation has been studied in [7, 8, 9] . In this work the problem (1.1) and (1.3) is studied and an analytical solution is computed for (1.1) by two important numerical methods, spectral method and DQM.
In the following the fundamental of methods is described and the analytic solution of mentioned equation is obtained, then the numerical experiments are solved and the results are compared. Finally, the conclusion and discussion terminate the paper.
Description of the Methods
Consider, the following equation:
For ε = 1, one can find an analytic solution of (2.1). In fact by substituting u = v 1 δ , it yields
By considering ξ = x − ct and v(x,t) = v(ξ ), the equation (2.6) is transformed to the following equation
Accepting the following equation for a constant a > 0, it yields
Then the differential equation can be transformed to the following equation
After determining the parameters a, and c from (2.7) and solving the equation (2.6), one has
.
where
The equation (2.6) will be considered as a test example. In order to solve (1.1)-(1.3) numerically, one applies DQM and spectral method. First DQM is used, then the partial derivatives are computed as follows (see [10] ):
where u x and u xx are the partial derivatives of u with respect to x and a i j 's and b i j 's are the weight coefficients of the first and second order partial derivatives, respectively, and N is the total number of grid points x i , i = 1, 2, .., N as a partition of [a, b] . In fact the partial derivatives in DQM are calculated by means of Lagrange interpolation formula for u with respect to x,
Using (2.6), the weight coefficients can be given by
Substituting equations (2.6) in (1.1), it deduces
The above system of ODEs with given initial conditions, by considering the boundary conditions (1.3) can be solved by Euler or Runge-Kutta method (see Mital [4] ). Secondly, spectral method is applied to solve (1.1)-(1.3), for this purpose, the Chebyshev differentiation matrix is used (see [11, 12] ), applying the Chebyshev points:
and considering the following transformation
If one denotes the Chebyshev differentiation matrix by D N , then two differentiation matrices of first and second order derivatives related to (2.11) are assigned by D (1) , and D (2) ,respectively. Therefore, u x and u xx can be approximated by the following equations:
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where u k (t) = u(x k ,t). With adding the boundary and initial conditions a non-linear system of ODEs is obtained that can be solved using Euler method or Runge-Kutta methods.
Numerical Experiments
In this section, we apply DQM and spectral method to solve the problem (1.1)-(1.3). Three test examples are examined, and the results are compared with the exact solution. The absolute errors of spectral method and DQM are denoted by e SM and e QDM , respectively, the computer routines are constituted using MATLAB, and are executed by a PC model pentium 4, with 2 GB RAM. 
The analytic solution is
,
and the boundary conditions
The comparison of absolute errors and CPU time for both methods is given in 
The comparison of absolute errors and CPU time for both methods e is given in Table 3 .2. 
and the boundary conditions are
The comparison of absolute errors and CPU time for both methods is given in Table 3 .3. 
Conclusion
In this paper, two numerical methods for solving Burger-Huxley equation are applied. These methods are studied by different authors. But in this work, different results of these two methods for one test problem with different data was investigated. The result show that the spectral method is relatively better than DQM.
